Abstract. In this paper, Monte Carlo method is used to establish the model of China's CITIC Securities and Huatai Securities for three years, and to test the accuracy of the model. Considering the non-normality of the distribution of the return rate of China's securities market, a GARCH model which can describe the spike and tail feature of variance and response rate distribution is used. The Monte Carlo algorithm is also improved by combining Copula function to compare.
Introduction
With the deepening of economic globalization and internationalization of capital flows, the global financial market has shown a trend of vigorous development. But at the same time, the ever-changing financial market has brought economic, social and political risk factors Significantly increased, leading to various types of financial institutions are facing increasingly serious systemic and non-systemic risk.
Monte Carlo method is often used in the calculation of VaR in financial risk measurement, but the Monte Carlo method also has the disadvantage such as too slow convergence. In this paper, the Monte Carlo method is compared with the Monte Carlo method combined with Copula-GARCH by estimating the VaR of the portfolio respectively.
Basic statistical analysis of data
The sample is based on the original data of CITIC Securities and Huatai Securities's closing price. The sample period is May 7, 2012 to May 20, 2016 . CITIC Securities has a total of 985 closing price data. Huatai Securities has a total of 977 Closing price data. The above data comes from the RESSET database. The modeling and analysis methods are completed using Eviews 6.0 and Matlab.
First, we use Eviews6.0 for data statistics and description. Data Yield Price Trends.
Fig. 1 Fluctuation of logistic yield series of CITIC Securities and Huatai Securities
From Fig.1 , the expected rate of return is zero, reflecting a certain degree of volatility and sequence fluctuations in the conditions of heterosexual signs which is not a random swimming process.
The positive test of the yield sequence. With further data analysis, we can obtain the mean, median, maximum, minimum, standard deviation, skewness, kurtosis, Jarque-Bera statistic and companion probability of CITIC Securities and Huatai Securites, as shown in Fig.2 . Fig.2 Data statistical analysis of CITIC Securities and Huatai Securities
We assume that the random error W is subject to the normal distribution. The common normality test is the Jarque-Bera test, referred to as the JB test.
It can be seen from Fig. 2 that the JB statistic of the two stock returns are 316.4544 and 184.7422. The skewness are 0.048219 and 0.019230. The kurtosis are 5.777940 and 5.131047. The Jarqne-Bera test has a p-value of 0.000000, which rejects the original hypothesis at a confidence level of 99%, which is not subject to a normal distribution.
Data stability test. In the actual research process, we usually use ADF (Augmented DF test) test. The following results were obtained with ADF test with Eviews, as shown in Fig.3 . Fig.3 Data stability test of CITIC Securities and Huatai Securities
As can be seen in Fig.3 , the ADF values of the yield series are -29.27053, -27.51046, less than 1%, 5% and 10% confidence intervals. The probability is almost zero, that is, there is no unit root, which indicates that the sample index yield sequence is very smooth.
Data autocorrelation test. If there is a correlation between the time series data among the residuals, this will make the variable inactive feedback. The LQ method is used to test autocorrelation and partial correlation.
Fig.4 Data autocorrelation test of CITIC Securities and Huatai Securities
From the Fig.4 , we can see that the data are mostly in the confidence interval. Q statistic is not significant, until the value of the lag 36 order is less than the critical value of the significance level, indicating that the yield sequence exists autocorrelation and ARCH effect . 
VaR calculation based on Monte Carlo method
And so on we have
+1 , +2 ,···, +20 is a possible path for the change of the two kinds of securities, and is the possible rate of return on May 23, 2016.
Simulation of the May 20, 2016 two kinds of securities 100 possible rate of return. Repeat the step 2 and 3 for 100 times so that we get 100 possible yield of the two kinds of securities as 1 , 2 ,……, 100 . We array the time T in ascending order. Given the confidence level (1-α), we find the VaR of the confidence level (1-α) and the quantile * (that is, the kα-th simulation price) of 100α%.
VaR= - *
The total investment rate of the portfolio
. Test the VaR model with the failure frequency test method given by Kupiec. In the failure frequency test, it is assumed that the confidence degree of calculating VaR is c, the actual inspection number of days is T and the number of failed days is N, the failure frequency is: p = N / T.
On the basis of the previous part, we use Matlab to calculate 100 times to get 100 days' daily trading VaR using 95% and 99% confidence levels respectively. The test results are shown in Table 2 . The results in Table 2 show that the model is acceptable at the 95% confidence level. But there are 21 failed days at the 99% confidence level that exceeds the maximum value of the non-rejected area, indicating that the model is underestimated Actual loss value.
VaR calculation based on copula-GARCH-MC method
Parameter estimation of the GARCH model. The general expression of the GARCH (1,1) model can be written as:
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= ℎ
is the conditional mean and ℎ 2 is the conditional variance. Α is the return coefficient, β is the hysteresis coefficient, and the size of the parameters α and β determines the shape of the volatility sequence. is an independently distributed random variable, ℎ and are independent of each other. It is often assumed that is a standard normal distribution.
The parameters of the GARCH ( 
Calculation and testing of VaR. The Monte Carlo simulation is used to simulate the future earnings of the two stocks selected in this paper. The specific methods are as follows.
The GARCH (1,1) -t model is used to fit each asset yield sequence. obey the distribution of (0,1), and then converted into ( )~U(0,1). The residual sequence ( )~U(0,1) is obtained. Estimation of the parameter θ of Copula function with maximal likelihood. Monte Carlo simulations are used to generate random numbers ( 1 , 2 ) with t-Copula function distributions. With the inverse probability integral we get ( 1 , 2 ) = ( 1 −1 ( 1 ), 2 −1 ( 2 ). Replace ( 1 , 2 ) into the volatility equation to obtain the next model of the analog yield.
Repeat the simulation 100 times. Get 100 groups of distribution F( 1 , 2 ), the entire portfolio simulation yield
. Given the confidence level, VaR can be obtained.
Calculate the VaR of the portfolio for the next trading day (May 23, 2016) as shown in Table 3 : Ibid, using the failure frequency test given by the upiec to verify the accuracy of the VaR model. The results in Table 4 show that at both 95% and 99% of the confidence level did not exceed the non-rejected area, indicating that the combination of the Copula-GARCH model with the Monte Carlo method is more accurate than merely using the Monte Carlo method.
Conclusions
Through the above analysis, we can find that CITIC Securities and Huatai Securities have high peak tail non-normality, fluctuation clustering and ARCH effect. Through the empirical comparison of MC simulation method and Copula-GARCH-MC simulation method, we find that the latter is more effective and more conducive to investors to determine the risk of investment.
Copula-GARCH is a good multivariable financial time series model. In the empirical application research, different models can be used to construct some new Copula functions such as EGARCH, TGARCH and GARCH-M to describe the marginal distribution.
